Determination of kainate receptor subunit ratios in mouse brain using novel chimeric protein standards.
Kainate-type glutamate receptors (KARs) are tetrameric channels assembled from GluK1-5. GluK1-3 are low-affinity subunits that form homomeric and heteromeric KARs, while GluK4 and GluK5 are high-affinity subunits that require co-assembly with GluK1-3 for functional expression. Although the subunit composition is thought to be highly heterogeneous in the brain, the distribution of KAR subunits at the protein level and their relative abundance in given regions of the brain remain largely unknown. In the present study, we titrated C-terminal antibodies to each KAR subunit using chimeric GluA2-GluK fusion proteins, and measured their relative abundance in the P2 and post-synaptic density (PSD) fractions of the adult mouse hippocampus and cerebellum. Analytical western blots showed that GluK2 and GluK3 were the major KAR subunits, with additional expression of GluK5 in the hippocampus and cerebellum. In both regions, GluK4 was very low and GluK1 was below the detection threshold. The relative amount of low-affinity subunits (GluK2 plus GluK3) was several times higher than that of high-affinity subunits (GluK4 plus GluK5) in both regions. Of note, the highest ratio of high-affinity subunits to low-affinity subunits was found in the hippocampal PSD fraction (0.32), suggesting that heteromeric receptors consisting of high- and low-affinity subunits highly accumulate at hippocampal synapses. In comparison, this ratio was decreased to 0.15 in the cerebellar PSD fraction, suggesting that KARs consisting of low-affinity subunits are more prevalent in the cerebellum. Therefore, low-affinity KAR subunits are predominant in the brain, with distinct subunit combinations between the hippocampus and cerebellum. Kainate receptors, an unconventional member of the iGluR receptor family, have a tetrameric structure assembled from low-affinity (GluK1-3) and high-affinity (GluK4 and GluK5) subunits. We used a simple but novel procedure to measure the relative abundance of both low- and high-affinity subunits. This method revealed that the relative amount of GluK2 plus GluK3 subunits was several times higher than that of GluK4 plus GluK5 subunits, in both the hippocampus and cerebellum.